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Domain theory is the study of certain kinds of mathematical structure, domains, 
which model notions of approximation in computation. Such structures first arose in 
the development of denotational semantics of programming languages, where the notion 
of approximation was crucial for modelling recursion and recursively defined datatypes. 
From these roots, domain theory has blossomed into an interesting mathematical theory 
in its own right. Many varieties of domains have been identified and classified, with 
applications ranging from computation in continuous mathematics to abstract recursion 
theory. 
Other recent textbooks in the area have been primarily concerned with the denota- 
tional semantics of programming languages, introducing domain theory as a necessary 
tool for the provision of such. Marhemutiral Theory of Domains takes an alternative 
approach, presenting domain theory very much from a pure mathematical standpoint. 
This approach is to be applauded. The mathematical theory of domains is more than 
sufficiently rich to deserve such a presentation, and previous expositions from this view- 
point have appeared only as unpublished notes, or as chapters in handbooks. Therefore, 
the authors have identified a genuine gap in the market. The question is how well they 
have filled it. 
After a brief and useful preliminary chapter presenting basic concepts from set the- 
ory, order theory and category theory, the book is divided into two distinct halves: 
Basic Theory and Special Topics. The former, presumably, presents what the authors 
feel to be the essential material in the subject. Although, admittedly, domain the- 
ory is now a well developed subject, and the authors have necessarily had to decide 
on a selection of topics to include, I do find their choice and presentation of the 
basic material rather idiosyncratic. 
The principal topics covered as Basic Theory are: the definition of domains (here 
conditionally-complete algebraic directed-complete partial orders); least fixed-points of 
continuous endofimctions; basic domain constructors; the solution of recursive domain 
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equations; topology; and the definition and application of a universal domain. Nobody 
could argue with this selection (although the introduction to toplogy seems slightly 
incongruous). The peculiarity lies in the presentation of the material, which depends 
very heavily on representations of domains. There is nothing wrong in making good use 
of representations. However, to develop so many representations: “cusls” (conditional 
upper semilattices with least element - representing the compact elements of a domain), 
information systems, and formal Scott spaces, all within the context of Basic Theory, 
can only serve as an unnecessary source of confusion. 
The emphasis on representations also means that the extrinsic properties of construc- 
tions are stressed less than one would hope. For example, the universal properties of 
constructions are frequently not stated (examples include the smash product of two cpos 
as the classifier of bistrict maps, and the product topology). Similarly, although solu- 
tions of recursive domain equations are constructed in three different ways, twice using 
representations and once using a universal domain, nowhere is the representation-free 
inverse-limit construction given (which could be usefully related to later constructions 
on ultrametric spaces and SFP objects). Actually, the whole treatment of recursive do- 
main equations now seems a little antiquated in the light of Freyd’s recent work on 
algebraically compact categories (this is no fault of the authors as the genesis of the 
book predates Freyd’s work). In general, one perceives a certain discomfort amongst 
the authors for the abstract point of view, evidenced by minor erroneous statements 
such as claims that the strict domain constructors are limctorial on the category of cpos 
(the morphism actions given do not preserve composition). 
Perhaps the concreteness of the presentation is a matter of taste. The authors do 
succeed in explaining their constructions clearly, and they take care to motivate con- 
structions from a computational viewpoint. 
In the second part of the book, Special Topics, a number of subjects are covered, 
some of which have only previously appeared in research papers. Of particular interest 
are: the topological embedding of ultrametric algebras in domains; Berger’s density 
theorem for total elements in domains; a lucid introduction to the Kleene-Kreisel con- 
tinuous functionals; and a thorough treatment of effective domains including a proof 
of the Kreisel-Lacombe-Shoenfield Theorem. These topics are all interesting, and it is 
welcome to see them covered in such detail in an easily accessible textbook. 
The second part of the book also covers two more standard topics: powerdomains and 
domain-theoretic models of lambda-calculi. Powerdomains fit well within the context 
of the book - they are constructions on domains which have genuine computational 
motivation, and yet require non-trivial mathematics. The treatment of powerdomains is 
good as far as it goes, but given the earlier emphasis on representations (and also on 
topology), it is a great pity that this book does not develop the Plotkin powerdomain 
as far as its representation in terms of convex Lawson-closed subsets. This truly is a 
lost opportunity, as the book has already done most of the groundwork for explaining 
this important characterisation. 
In the last chapter, on domain-theoretic models of lambda-calculi, we finally see 
domains in the context of their motivating application: as structures supporting 
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denotational semantics. This is a fitting way to end the book, inverting the usual ap- 
proach, of textbooks on denotational semantics, in which the formal languages come 
right at the beginning. 
In summary, this book tackles the worthy goal of presenting domain theory as an 
interesting mathematical theory in its own right. Although the presentation is not com- 
pletely to my taste, the book is well written and does contain a wealth of valuable 
material, especially in its second half. I would not entirely endorse it as an introductory 
textbook, but it is highly recommended as a useful and informative addition to any 
researcher’s bookshelf. 
Alex Simpson 
University of Edinburgh 
